why perhaps one third of patients presenting with Hodgkin's disease are dead within ten years is the disease itself, although second malignancy and infection, especially in those who have received multiple therapy contribute increasingly with prolonged follow up. The causes of death in the patient population at St Bartholomew's Hospital referred to above are shown in Table I from which it may be seen that sixty eight per cent died with active Hodgkin's disease.
Achievement of complete remission with the initial therapy is the first and greatest pre-requisition for prolonged survival, only anecdotal patients living longer otherwise (Figure 1 ). Recurrence following chemotherapy, which post treatment laparotomy studies show may be the result of failure to eradicate clinically undetectable residual disease in the spleen (Sutcliffe et al., 1982) , almost certainly means death in the short term regardless of whether second remission is achieved. Although 'salvage' chemotherapy for patients in whom recurrence occurs after radiotherapy-induced remission yields second complete remission in a high proportion ofcases (Canellos et al., 1972; Timothy et al., 1978) , survival thereafter may be towards fifty per cent at eight years (T.A. Lister, unpublished observations).
The immediate goals consequently, are to identify those patients at high risk of either failure to achieve complete remission, or to relapse, and to develop more appropriate treatment strategies for them. In the light of the current ignorance of the biology of the disease it is likely that improved treatments will, at least in the short term, be limited to modifications of radiation and chemotherapy programmes either separately or together.
It is immediately apparent that survival is worst in those patients with advanced disease for whom chemotherapy is the treatment of choice. It has been demonstrated in several series that those at highest risk of failure to enter complete remission have constitutional symptoms, very extensive disease and are older. While both constitutional symptoms and very extensive disease also correlate with the probability of recurrence, affecting survival adversely yet further, age does not (reviewed in Canellos et al., 1983) . This reflects the importance of knowing why complete remission is not achieved. At St Bartholomew's Hospital only one out offifty four patients under forty years of age failing to enter complete remission died of infectious complications during therapy, whereas this accounted for death in ten out of forty eight patients over 40. Happily treatment related mortality is still a minor problem, but as with acute leukaemia, there is no point in developing more 'intensive' (bone marrow suppressive) therapy if the patients will not be able to tolerate it.
Developments in chemotherapy regimens
The MOPP (mustine, vincristine, prednisone, procarbazine) combination, or its variants, introduced at the National Cancer Institute, Bethesda (De Vita et al., 1970) , has remained the cornerstone of the treatment of advanced Hodgkin's disease. The main thrust towards improving on the results achieved with it has been towards the development of non-cross resistant combinations, which might be used alternately with MOPP, hopefully fulfilling the Goldie-Coldman hypothesis (Goldie & Coldman, 1984) , and thereby both increasing the complete remission rate and decreasing the frequency of relapse. Bonadonna has explored the combination of adriamycin, bleomycin, vinblastine and DTIC (dacarbazine) (ABVD). In initial studies he found an high complete remission rate with the combination in patients failing, or relapsing after MOPP (Santoro & Bonadonna, 1979) . Subsequently he conducted a comparative study in which ABVD was compared with MOPP in previously untreated patients with advanced disease. An advantage for the group of patients treated with ABVD having been demonstrated (Santoro et al., 1981) , a study is now in progress in which MOPP is being compared with MOPP alternating with ABVD, which is showing a further advantage to the group treated with the two combinations (Bonadonna et al., 1984) . These results are very exciting, although less success has been met with ABVD in the salvage situation at centres other than Milan. At Stanford and St Bartholomew's Hospital for example, the complete remission rate was less than twenty per cent compared with more than fifty per cent and there were very few long survivors (Krikorian et al., 1978; Sutcliffe et al., 1979) . In addition, one study of using non-cross resistant combinations, not identical, but very similar to MOPP/ ABVD has shown no advantage to the combination of the two (Young et al., 1984) .
The treatment of localized diseases
While there can be little argument that 'better' chemotherapy is required for patients with advanced disease (at least those with stage IIIB, IVA and IVB), there is much more controversy over how to improve treatment oflocalized disease. Since overall survival of patients with stage IA, IIA and IIIA disease is so good. with approximately eighty per cent alive at ten years (Timothy et al., 1978) , the arguments involve not only efficacy, but toxicity and the relative risk of disease and its treatment to the patient.
The following broad statements are made about treating localised disease. Complete remission may be achieved in the vast majority of patients with either involved field irradiation, extended field irradiation or chemotherapy. Large volume disease, particularly in the mediastinum and constitutional symptoms present the greatest problem. The site of recurrence, and the frequency with which it occurs decreases with the 'amount' of treatment given.
Least dispute exists over the fact that a mediastinal mass of greater than one third of the transthoracic diameter causes a risk ofrecurrence ofat least forty per cent by five years if 'mantle irradiation' alone is given. Most investigators consider that this is an unacceptably high relapse rate and that 'more therapy', either in the form of lung irradiation or chemotherapy is required (Lee et al., 1980; Prosnitz et al., 1980; Mauch et al., 1978; Hoppe et al., 1982; Dorreen et al., 1984) .
With lesser volume of tumour, enthusiasm for giving more than extended field irradiation reflects the philosophy of the physician in question. Those in favour of 'more' therapy argue that longer follow up of patients will show that improved freedom from recurrence will ultimately yield improved survival. Those against this approach argue that major toxicity increases with either adding chemotherapy to, or even substituting it for irradiation, and that the majority of patients relapsing after radiotherapy failure will be able to be salvaged anyway (even if this group is at the highest risk of life threatening toxicity). Demonstrating differences even between the two extremes in terms of real patient advantage will be very difficult and involves both subjective evaluation of toxicity and also the role of laparotomy.
The current place of staging laparotomy
The application of either of the two extreme positions in relation to 'minimum' or 'maximum' therapy calls into question the role of laparotomy with lymph node mapping and splenectomy. This was introduced into the investigation of Hodgkin's disease in the nineteen sixties at Stanford. It allowed for the pathological staging of the disease within the abdomen, and provided the only method of assessing splenic involvement. At Stanford (Glatstein et al., 1969) , St Bartholomew's Hospital, London (Sutcliffe et al., 1976) , and elsewhere (Prosnitz et al., 1972; Cooperman et al., 1978; Smithers, 1973; Sandusky et al., 1978) it was shown that the spleen might be normal in size, but be involved, and conversely that it might be enlarged and not involved. Clinically undetected splenic involvement was found in approximately one third of patients. The widespread use of total nodal irradiation for nodal disease on both sides of the diaphragm without constitutional symptoms, and reluctance of many radiotherapists to irradiate the spleen for fear of renal damage, led to the inevitable incorporation of laparotomy into the routine staging of all patients for whom radiotherapy alone was considered to be the treatment of choice (i.e. all those with stages I, IIA and IIIA disease).
During the last five years there has been a remarkable decline in the use of laparotomy prior to the institution of therapy based on the following. Were all patients, even with very localized disease, to be treated with chemotherapy, or radiotherapy to include the spleen, it would not be necessary to know if the spleen was involved or not (in order to determine whether systemic therapy was appropriate). Conversely, were patients to be treated with extended field irradiation on the basis of clinical stage in the belief that the majority of those who would relapse because of occult splenic involvement could be salvaged with chemotherapy, the procedure would also be unnecessary. The only remaining indication for it would be a belief that splenectomy was of therapeutic benefit.
Toxicity of chemotherapy
Implicit in the planning of the optimal (most effective, least toxic, cheapest) treatment is the assumption that chemotherapy has more serious toxic side effects than irradiation and that it should be avoided until the risk of the disease becomes unacceptably high. Both infertility and the development of second malignancy undoubtedly occur more frequently with conventional chemotherapy for Hodgkin's disease (MOPP or its variants) than they do with radiation alone.
Male infertility has been reported as being inevitable following cyclical chemotherapy with both the MOPP and MVPP (mustine, vinblastine, procarbazine, prednisone) programmes, with recovery if it occurs being very late and then only partial (Chapman et al., 1981; Waxman et al., 1982; Whitehead et al., 1983 ). Very few children have been fathered by patients with Hodgkin's disease treated in this way with approximately six cycles of therapy. Female infertility is also common, and is manifest by a premature menopause (Chapman et al., 1979; Waxman et al., 1982; Horning et al., 1981) . The frequency with which this occurs correlates with the age of the patient at presentation, those under the age of twenty five having approximately a fifty per cent chance of retaining fertility at least for some time, with this being very rare in those over thirty. It has been clearly shown that the infertility in both men and women is due to primary gonadal failure. Sperm storage prior to therapy has been advocated as a way of circumnavigating this side effect for the men. As an overall solution it is not satisfactory however, for several reasons: first, a third of the patients will be azoospermic before any chemotherapy is given; second, some patients are unable to provide the sperm and third, the amount stored, in any event, is only enough for limited attempted artificial insemination. An alternative approach, prompted by anecdotal evidence, that menstruation returned more frequently in female patients receiving the contraceptive pill than others, is to 'down regulate' the gonads with supra-active analogues of luteinizing hormone releasing hormone (LHRH) for the duration of treatment. This might theoretically protect the gonads from the effect of the chemotherapy. This is being investigated at present.
There is an undoubted increased risk of myelogenous leukaemia, and possibly also of other tumours in patients treated with the MOPP programme and its group.bmj.com on June 19, 2017 -Published by http://pmj.bmj.com/ Downloaded from variants (Canellos et al., 1975; Coleman et al., 1977; Toland et al., 1978; Valagussa et al., 1981; Boivin & Hutchinson, 1981; Nelson et al., 1981; Waxman et al., 1984; Coltman et al., 1982) . There is some evidence to suggest that there is also a small risk from radiotherapy (Boivin & Hutchinson, 1984; da Cunha et al., 1984) . The risk appears to be highest in those receiving radiotherapy followed by an interval and then chemotherapy. Clearly the most satisfactory answer to the problem for both major long term side effects is the development of systemic therapy without toxicity. Bonadonna et al. (1984) as shown above, have reported that ABVD is at least as effective as MOPP. In addition, at the present the incidence of both infertility and second malignancy is very considerably lower in patients receiving this programme than in those receiving MOPP. However, it must not be neglected that adriamycin is cardiotoxic and bleomycin toxic to the lung. It will be extremely interesting to observe the long term toxicity of the 'alternating non cross resistant (e.g. MOPP, ABVD) combination programmes. The suggestion that gonadal damage of MOPP is dose related, as is that of adriamycin, allows some optimism that the alternating programmes will be less toxic (Tester et al., 1984) . All the data supports the contention that treatment should be of as short duration as possible -though under no circumstances must the efficacy of the therapy be compromised. Better alive and sterile and at risk of acute myeloblastic leukaemia than dead.
Conclusion
In summary, a watershed has been reached in the treatment of Hodgkin's disease. Within the last fifteen years cure has become the probability for the majority of patients. Much has been learnt from prospective clinical trials about prognostic variables and the efficacy and toxicity of different treatment programmes. It is now clear that different options are appropriate for different categories of patients and that some individualization of treatment may now be considered.
It is to be hoped that in the next decade, even only with the therapeutic armamentarium available today, perhaps with reducing chemotherapy and combining it with lower dose irradiation the cure rate may be increased and the toxicity reduced.
